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Start a command prompt (point START/RUN and type 
cmd ).  Navigate to your data directory and type cell_now 
 
 
 

 CELL_NOW - Find unit-cell and matrices for twins and other problem crystals 
 
    240 reflections read from file: dpcl.p4p 
 
read in a good P4P file.  The file should have a minimum of 100 reflections and no more 
than 500 reflections. 
 
 Searching for vectors with  5.00 < d <  40.00, superlattice threshold = 10.0% 
 
 ------------------------------------------------------------------------------ 
 
 Length, fom, #hits, %(0.1), %(0.2), %(0.3), components.   Followed by angle/correlation 
to previous vectors: 
 
.... 
 
Lots of vectors here.  Ignore them unless you're insane! 
 
 
------------------------------------------------------------------------------ 
 
 The following cells would appear to be plausible, but should be checked using 
 XPREP because they are not necessarily the conventional cells. 
 
       FOM,   % within 0.2,   a..gamma, volume and lattice type for potential unit-cells: 
 
   1 1.000  72.1    7.881   8.293  11.030  112.34  107.23  115.58     501.6  P  
   2 0.851  72.1    7.881   8.631  11.496  105.55  113.67  119.81     502.4  P  
   3 0.779  99.2   16.143   7.881  28.021   90.29   97.63   89.35    3533.0  P  
   4 0.686  99.2   16.143   7.881  30.424   89.92  114.10   90.65    3532.9  P  
   5 0.634  63.8    7.881   8.701  16.561   94.59  114.74   98.11    1008.9  P  
   6 0.607  71.2    7.881  12.493  16.143   75.91   89.35   79.65    1515.6  P  
   7 0.529  71.7    7.881   8.293  26.141   94.37   98.22  115.58    1507.0  P  
   8 0.520  71.2    7.881   8.293  26.200   78.12   80.91   64.42    1506.8  P  
   9 0.518  71.2    7.881  13.525  16.143  102.63   90.65  114.63    1516.0  P  
  10 0.504  99.2    7.881  16.143  29.144   82.48   74.02   89.35    3532.7  P  
  11 0.502  98.8    7.881  16.143  29.072   97.16  105.43   90.65    3533.5  P  
 
Ignore solutions with FOM less than .5  
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   1 1.000  72.1    7.881   8.293  11.030  112.34  107.23  115.58     501.6  P  
   2 0.851  72.1    7.881   8.631  11.496  105.55  113.67  119.81     502.4  P  
   3 0.779  99.2   16.143   7.881  28.021   90.29   97.63   89.35    3533.0  P  
 
These three solutions stand out.  #1 is the smallest cell, but only 72% of the data fits this 
cell.  Number 3 is a much bigger cell (about 7 times) but almost all of the data fits.  
Solution # 2 is a perturbation of solution #1.  Since I know that the Volume of the unit cell 
should be about 500 I am going to choose this cell.  Solution # 3 is a supercell of number 
1.   Therefore I have chosen cell #1 with a FOM of 1.0. 
 
 ------------------------------------------------------------------------------ 
 
 Cell for domain  1:    7.881    8.293   11.030   112.34   107.23   115.58 
 
 Figure of merit: 0.593   %(0.1):  55.4   %(0.2):  72.1   %(0.3):  78.8 
 
 Orientation matrix:  -0.11126408  -0.16391023  -0.08167753 
                                  0.09265278  -0.02068751   0.06747562 
                       -0.08652867  -0.01022068   0.05087350 
 
 Percentages of reflections in this domain not consistent with lattice types: 
 A: 55.2,  B: 54.6,  C: 46.6,  I: 46.6,  F: 78.2,  O: 67.2  and  R: 67.2% 
 
 Percentages of reflections in this domain that do not have: 
 h=2n: 59.2,  k=2n: 59.8,  l=2n: 43.7,  h=3n: 75.9,  k=3n: 66.7,  l=3n: 65.5% 
 
 RLATT color-coding employed in file: dpcn1.p4p White: indexed for first domain 
 Red: not yet indexed 

 
 
 
 
RLATT is a program supplied by BRUKER to view 
the Reciprocal Lattice.  The white reflections are 
indexed and the red are not.  Notice that the red 
reflections are between the white layers, but NOT 
symmetrically placed (i.e. not 1/2 of the way 
between the white reflections).  The distance 
between the white lines is 7.8Å which is the same 
distance between the red lines. 
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    174 reflections within 0.250 of an integer index assigned to domain  1, 
   174 of them exclusively;    66 reflections not yet assigned to a domain 
 
This line tells you how many of the original 240 reflections were indexed.  In this case 
174 fit the given cell and 66 do not. 
 
In the program I have written the first cell to dpcn1.p4p 
 

 
 

Next I Search for another cell that has 7.88 8.293 11.030 112.34 107.23 and 115.58 cell 
dimensions.   I find it. 
 
 ------------------------------------------------------------------------------ 
 
 Cell for domain  2:    7.881    8.293   11.030   112.34   107.23   115.58 
 
 Figure of merit: 0.886   %(0.1): 100.0   %(0.2): 100.0   %(0.3): 100.0 
 
 Orientation matrix:  0.10375278  0.16385944  0.08160987 
                      0.05416423  0.02197985 -0.06778725 
                     -0.12146208  0.00812149 -0.05056686 
 
 Rotated from first domain by 179.9 degrees about 
 reciprocal axis  1.000 -0.444 -0.425  and real axis   1.000  0.010 -0.002 
 
 Twin law to convert hkl from first to        1.007   0.019  -0.003 
 this domain (SHELXL TWIN matrix):           -0.893  -1.009   0.001 
                                               -0.851  -0.007  -0.998 
 
The two cells are related by a rotation of 180o around the a axis (7.88Å axis) 
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 RLATT color-coding employed in file: dpcn2.p4p 
 White: indexed for first domain 
 Green: current domain (but not in a previous domain) 
 Red: not yet indexed 
 
   164 reflections within 0.250 of an integer index assigned to domain  2, 
    66 of them exclusively;     0 reflections not yet assigned to a domain 
 
Of the 66 remaining reflections I can fit all 66 to this new cell! 
 
I now create a file called dpcn2.p4p which I will use in the SAINT data reduction 
program. 
 
 
 
============================================================ 
 
Content of dpcn2.p2p 
 
FILEID FRAMBO-WNT   V             4.00        08/01/05 08:53:09 dpcl 
SITEID Texas A&M University                Bruker Analytical X-Ray Sys 
TITLE dpcl 
CHEM  ? 
CELL      7.8811    8.2935   11.0304  112.3441  107.2251  115.5824    501.623 
CELLSD    0.0016    0.0017    0.0022    0.0300    0.0300    0.0300     0.251 
ORT1       -0.111264080    -0.163910225    -0.081677526  
ORT2        0.092652783    -0.020687509     0.067475617  
ORT3       -0.086528674    -0.010220677     0.050873496  
ZEROS   0.0000000  0.0000000  0.0000000    0.0000    0.0000    0.0000           
ADCOR       -3.0386     -1.1271      0.0630      0.0000     -0.1217      0.3552 

 
Cell number 1 with orentation matrix and zeros and corrections 
 
CELL2     7.8811    8.2935   11.0304  112.3441  107.2251  115.5824    501.623 
CELLSD2   0.0016    0.0017    0.0022    0.0300    0.0300    0.0300     0.251 
ORT12       0.103752784     0.163859442     0.081609868  
ORT22       0.054164235     0.021979848    -0.067787252  
ORT32      -0.121462077     0.008121490    -0.050566856  
ZEROS2  0.0000000  0.0000000  0.0000000    0.0000    0.0000    0.0000           
ADCOR2      -3.0386     -1.1271      0.0630      0.0000     -0.1217      0.3552 
 

Cell number 2 with orentation matrix and zeros and corrections 
 
SOURCE CU     1.54184   1.54056   1.54439   2.00000   40.00   40.00 
LIMITS    0.00    0.00    0.00    0.00    0.00    0.00    0.00    0.00    0.00    
0.00 
MORPH   ? 
DNSMET  ? 
CCOLOR  ? 
CSIZE  ?            ?            ?            ?            ? 
ADPAR      255.6000    255.7000      5.0000     512 
REF05 ACHS    0   0   4 325.000 292.850   0.000  54.736 293.25 309.65  214861  
189.4    0.326837 -0.269797 -0.204985 
 
... etc ... 
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SAINT will read this file and know automatically to refine BOTH orientations.  SAINT 
will create data files named  *.mul, which we will input to TWINABS. 
 
Start SAINT and initialize program.    Now BROWSE the matrix file name and find 

dpcn2.p4p.  Check the 
cell by pointing to Cell 
button.  If ok then 
delete any names in the 
remaining Matrix 
(.p4p) Filename boxes.  
Be sure to check the 
more integration files 
button to check ALL of 
the raw data sets are 
covered.  Point to the 
Integrate button.  Make 
sure that the box size is 
reasonable and that the 

enable orientation updating is 
unchecked.  Now point to 
Integrate+Sort+Global and 
start the integration.  You will 
see a new set of lines in the 
output, the ALL, 1 and 2.  
These have the same meaning 
as those in the normal SAINT 
output only formatted to show 
both "twin" components.   
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in the data0m._ls listing you will see that  6546 reflections belonged to only 1 component 
and 835 reflections belonged to both components (i.e. overlapped).    In this case 9 files 

ending in *.mul were created.  These files will be read by the next program  TWINABS 
to generate the hkl file(s) we will use in the twin deconvolution. 
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TWINABS. 
 

Start a command prompt (point START/RUN and type 
cmd ).  Navigate to your data directory and type TWINABS. 

 
Choose the correct 
Laue group and 
answer Y to the next 
question.   Enter the 
file name for the first 
data set, in this case it 
is data01.mul.  Now 
enter the rest one by 
one and end with a /. 
 
It is better to use the 
unmerged data sets at 
this point.  You will 

need the unmerged 
data later.   Fit the 
data to a single 
component (in this 
case component 2) 
In this case use the 
defaults and go to 
the refinement step 
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The refinement will model the absorption surface.  The refinement 
went well so accept the results.    Go to the outlier rejection step 

and use the defaults.  The g is predicted to be 0.085 which is good 
and should be accepted.  Do not accept anything over 0.2. 

 
The statistics for the 
data set are good.  Note 
the low R(int) and the 
similar K values.  This 
indicates an acceptable 
correction.  Keep it and 
continue. 
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Output reflections, here we choose to output a standard hkl file 
with only one component, which we name DPA_HKLF4.hkl and a 
non-standard hkl file with both twin components (1 and 2) as 

DPA_HKL5.hkl.  Notice for the first file I asked for component 1 
when prompted and for the next file I asked for both.  Also the first 
file is in HKLF 4 format and the 2nd file is in HKLF 5 format.  We 
will use them both later. 
 
You now have two hkl files.  Use the HKLF4 file to solve the 
structure and refine it.  If the solution and refinement look good 
that is all you may want to do. 
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I solved and refined the structure using the HKLF 4 data set in the 
normal way.  The residuals refined to  
 
_refine_ls_R_factor_all            0.0561  
_refine_ls_R_factor_gt             0.0488  
_refine_ls_wR_factor_ref           0.1832  
_refine_ls_wR_factor_gt            0.1711  
_refine_ls_goodness_of_fit_ref     1.076  
_refine_ls_restrained_S_all        1.076 
_diffrn_reflns_theta_full               62.12  
_diffrn_measured_fraction_theta_full   0.899 
 
This is perfectly acceptable, but we can do better if we refine the 
HKLF5 data.  In this case insert the line  BASF  0.5 before the 
FVAR line and change the HKLF 4 line to HKLF 5.   Now refine 
the file with the DPA_HKLF5.hkl data.  The new residuals are 
 
_refine_ls_R_factor_all            0.0459  
_refine_ls_R_factor_gt             0.0397  
_refine_ls_wR_factor_ref           0.1206  
_refine_ls_wR_factor_gt            0.1130  
_refine_ls_goodness_of_fit_ref     1.056  
_refine_ls_restrained_S_all        1.056 
_diffrn_reflns_theta_full               62.55  
_diffrn_measured_fraction_theta_full   0.962 
 
The R(all) decreased more than a percent while the wR(all) 
decreased more than 6 %.  Also the percent coverage increased 
from ~90% to ~96%. 
 
The BASF which is the refined component scale is  ~ 0.49 or a 
50/50 mixture of twin components.   
 
 
   


